Regulation of glucagon and glucagon-like peptide-1 receptor messenger ribonucleic acid expression in cultured rat pancreatic islets by glucose, cyclic adenosine 3',5'-monophosphate, and glucocorticoids.
Glucagon and glucagon-like peptide-1 (GLP-1) are important regulators of glucose homeostasis, and both are involved in regulating pancreatic islet hormone secretion. Since the sensitivity of the endocrine pancreas to regulatory hormones can be influenced by their receptor number, we have examined the regulation of glucagon receptor and GLP-1 receptor messenger RNA (mRNA) expression in cultured rat pancreatic islets by various factors, including glucose, cAMP, and glucocorticoids. By ribonuclease protection assay we have demonstrated the expression of both glucagon and GLP-1 receptor mRNA in cultured rat islets. We observed a dose-dependent increase in glucagon receptor mRNA expression with increasing glucose concentrations: an approximately 3-fold increase in glucagon receptor mRNA in islets cultured in 22 mM glucose as compared to 3.5 mM glucose. GLP-1 receptor mRNA levels, on the other hand, were not affected by culturing the islets in low glucose concentrations; however, a small, but significant, decrease in GLP-1 receptor mRNA levels was detected when islets were cultured in 20 mM glucose. Forskolin and 3-isobuty-1-methylxanthine, which increase intracellular cAMP levels, caused a 75% reduction in glucagon receptor mRNA expression. Somatostatin 14 and 28, both of which can inhibit intracellular cAMP production, stimulated glucagon receptor mRNA expression by 40% and 75%, respectively. GLP-1 receptor mRNA levels remained unchanged under all conditions that altered intracellular cAMP levels. Finally, in islets cultured in the presence of 10 nM dexamethasone an approximately 50% decrease in both glucagon and GLP-1 receptor mRNA expression was observed. These results indicate that the expression of glucagon and GLP-1 receptor mRNA is differentially regulated in rat pancreatic islets and suggest that regulation of receptor mRNA expression may be an important mechanism for controlling the sensitivity of the islets to glucagon and GLP-1.